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AB Chimeric and complementarity-detg . region (CDR) -grafted humanized 

antibodies to human milk fat globules are prepd. for use in the diagnosis 
and treatment of breast cancer. The CDRs are derived from the mouse 
IgGl. kappa, monoclonal antibody CTMOl that recognizes an antigen found in 
high levels in blood of breast cancer patients. The antibody may be 
conjugated with antitumor agents for treatment of the disease. The genes 
for the humanized antibodies were constructed by std. methods and 
expressed in CHO-L761 cells. Binding and internalization of the 
humanized antibodies by breast carcinoma cell lines was demonstrated. 
Conjugation of the antibodies with calicheamicin .gamma. II was 
demonstrated. 
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AB Thirty-one patients suspected of having ovarian cancer received a single 
i.v. injection of radiolabeled (100 MBq (111) In) engineered human CTMOl 
(hCTMOl) to investigate its potential as an internalizing drug 
carrier. hCTMOl is a complementary-determining region-grafted human IgG4 
monoclonal antibody recognizing an ovarian carcinoma-associated antigen, 
the MUC-l-gene product. The amount of radioactivity was 
determined in tumor tissue, various normal tissues, including liver 
biopsies, and blood samples obtained at laparotomy, 6 days after injection 
of either 0.1 or 1.0 mg hCTMOl/kg of body weight. Circulating 
antigen- 15 -3 was measurable in all patients before injection, and immune 
complex formation was already present at the end of infusion. In the 0.1 
m 9/ k 9 group, most of the radioactivity was bound to immune complexes, 
whereas in the 1.0 mg/kg group, most was bound to IgG monomers. 
Increasing the hCTMOl dose 10 -fold did not influence the overall 
disappearance of (111) In from the blood, but the elimination half-life of 
(111) indium bound to immune complexes was increased 2-fold. Uptake in 
tumor tissue 6 days postinj ection at the 0.1 mg/kg dose was 7.6 times 
higher (P = 0.0009) than in normal tissue and 2.5 times higher (P = 0.03) 
than in blood. At the 1.0 mg/kg dose, the uptake in tumor tissue was 14.0 
times higher (P = 0.0003) than in normal tissue and 8.1 times higher (P = 
0.0007) than in blood. Liver activity was substantial (23.7 +/- 10.5 and 
18.3 +/- 6.7% of the injected dose/kg for the 0.1 and 1.0 mg/kg dose 
group, respectively) . These results are superior to those found with 
other clinically tested anti-MTJC-1 gene product antibodies. 
hCTMOl seems to be a suitable carrier for cytotoxic agents in ovarian 
carcinoma patients; the better uptake results and tumor-to-blood ratios 
are obtained at the higher dose of 1.0 mg hCTMOl/kg body weight. 
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ENTRY DATE: Entered STN: 19971021 

Last Updated on STN: 19971021 
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AB A comparison was made between the murine anti-MUCl antibody BC2 

(which reacts with the peptide epitope APDTR) and the "humanised" antibody 
hCTMOl from CellTech, which reacts with the MUC1 epitope RPAP. 
Preliminary studies demonstrated that hCTMOl was a "good" antibody whereas 
BC2 was not. Various parameters were determined and conclusions reached, 
(a) Affinity: the affinity of hCTMOl was 2.60 x 10(7) M(-l) and that of 
BC2 was 1.36 x 10(7) M(-l); we did not consider these numbers to be 
substantially different, although hCTMOl was clearly of higher affinity 
than BC2 . (b) On/off rate at 4 degrees C: both antibodies bound 
effectively to the MUC-1 transfectant MOR5-CF2; the association 
rate for hCTMOl was 3.8 times that of BC2 and the dissociation rate for 
BC2 was twice as fast as that of hCTMOl. (c) On/off rates at 37 degrees C: 
at 37 degrees C the association rate for hCTMOl was greater than that of 
BC2 . (d) Internalization: hCTMOl was also more efficient at 
internalising bound antibody; 70% of bound hCTMOl was internalised, whilst 
6% of bound BC2 was internalised. From these studies it was clear that, 
while hCTMOl was of similar affinity to BC2 , the faster uptake and 
internalisation and lower off rate indicated that it was likely to be a 
superior antibody; this was proven in vivo, (e) Localisation: hCTMOl bound 
much better in vivo than BC2 (68% compared to 28%) . (f) Therapeutic 
experiments: BC2-idarubicin conjugates were essentially ineffective in 
eradicating tumours in mice whereas hCTMOl -idarubic in had a dramatic 
effect on breast cancer tumour cells growing in mice. We conclude that 
the simple measurements on/off rates and internalisation at 37 degrees C 
are the most important parameters to use to determine antibody 
effectiveness, prior to embarking on clinical studies. 
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AB Thirty-one patients suspected of having ovarian cancer received a single 
i.v. injection of radiolabeled (100 MBq lllln) engineered human CTMOl 
(hCTMOl) to investigate its potential as an internalizing drug 
carrier. HCTMOl is a complementary-detg . region-grafted human IgG4 
monoclonal antibody recognizing an ovarian carcinoma-assocd. antigen, the 
MUC-l-gene product. The amt . of radioactivity was detd. in tumor 
tissue, various normal tissues, including liver biopsies, and blood 
samples obtained at laparotomy, 6 days after injection of either 0 . 1 or 
1.0 mg hCTMOl/kg of body wt. Circulating antigen- 15 -3 was measurable in 
all patients before injection, and immune complex formation was already 
present at the end of infusion. In the 0.1 mg/kg group, most of the 
radioactivity was bound to immune complexes, whereas in the 1.0 mg/kg 
group, most was bound to IgG monomers. Increasing the hCTMOl dose 10-fold 
did not influence the overall disappearance of lllln from the blood, but 
he elimination half-life of lllindium bound to immune complexes was 
increased 2 -fold. Uptake in tumor tissue 6 days postinjection at the 0.1 
mg/kg dose was 7.6 times higher than in normal tissue and 2.5 times higher 
than in blood. At the 1.0 mg/kg dose, the uptake in tumor tissue was 14.0 
times higher than in normal tissue and 8.1 times higher than in blood. 
Liver activity was substantial (23 . 7 . +- . 10 . 5 and 18. 3. +-.6. 7% of the 
injected dose/kg for the 0.1 and 1.0 mg/kg dose group, resp.). These 
results are superior to those found with other clin. tested anti- 
MUC-1 gene product antibodies. HCTMOl seems to be a suitable 
carrier for cytotoxic agents in ovarian carcinoma patients; the better 
uptake results and tumor-to-blood ratios are obtained at the higher dose 
of 1.0 mg hCTMOl/kg body wt. 
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AB Malignant transformation of human cells is associated with morphological 

and biochemical alterations. We have studied the distribution and pattern 
of staining of HMFG2 (human milk fat globulin) in normal breast, 
benign breast lesions, and 137 primary and metastatic breast carcinomas. 
Immunohistochemical staining was performed with an antibody to 
HMFG2 using the indirect peroxidase technique. Three patterns of 
staining were noted: 1) secretion and luminal staining (in normal breast, 
most benign breast lesions and some breast carcinomas); 2) plasma membrane 
staining (in breast carcinomas); 3) intracytoplasmic staining (in breast 
carcinomas) . Immunoelectron microscopy was also performed on normal 
breast, infiltrating duct, and lobular carcinomas. Immunoelectron 
microscopy showed localization of the gold particles on the electron dense 
granules of the HMFG2 protein. These were localized along the 
surface of the extracytoplasmic lumina in normal breast ducts/acini and 
breast carcinomas, whereas localization was also noted within the 
intracytoplasmic lumina in cancer cells only. These results show that 
there is altered localization of milk fat globulin in breast cancer cells 
associated with membrane internalization and formation of 
intracytoplasmic lumina. This contributes to the understanding of the 
phenotypic alterations associated with malignant transformation in breast 
cancer. 
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FILE SEGMENT: MEDLINE; Priority Journals 
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ENTRY DATE: Entered STN: 19950509 

Last Updated on STN: 19950509 

AB The pharmacokinetics, biodistribution, and dosimetry of an IgGl 
radiolabeled ant i -mucin mAb (HMFG1) and an isotype -matched 
control (4D513) were studied in 29 patients with primary head and neck 
squamous cell carcinoma. Patients were given injections at 3 fixed time 
points prior to surgery, i.e., 24 (n = 12) , 48 (n = 9) , or 72 (n = 8) h. 
They were subsequently classified into two groups based on their 
immunohistochemical positivity for polymorphic 
epithelial mucin. Fourteen patients (48%) were positive, 
5 of which were studied with both antibodies; and 15 patients were 
negative (52%), 7 of which were studied with both antibodies. There was no 
significant difference in serum pharmacokinetics and cumulative urinary 
clearance of the two antibodies. There was no significant difference in 
overall normal tissue uptake of specific and control antibody; however, 
when each . component of the normal tissue category was analyzed 
individually, there was a significantly increased uptake of HMFG1 
in mucosa as compared to control antibody. Immunohistochemical studies 
revealed positive staining of mucosa with HMFG1. There was 
significantly increased uptake of specific antibody in antigen-positive 
tumors as compared to uptake of control antibody (P < 0.02). A tendency 
for less label loss over time from positive tumors as compared to control 
was documented. Absolute antibody uptake and tumor/normal tissue ratios 
demonstrated significant overlap in individual patients from each category 
depending on the specific ratio (e.g., tumor/adipose tissue) or time point 
studied; hence arbitrary cutoff values could not be recommended as 
indicators of specific uptake. Specificity and localization indices were 
the most reproducible indicators of specific localization. Areas under the 
curve were calculated for all tissues, and local dosimetry for the two 
beta-emitting isotopes 1311 and 90Y is presented. The Deq values for 
antigen-positive tumors were 2.9 cGy/mCi for 1311 and 9.0 cGy/mCi injected 
for 90Y. For antigen-negative tumors these values were significantly lower 
at 0.83 and 2.4 cGy/mCi of 1311 and 90Y, respectively. Bone marrow Deq was 
calculated to be 0.87 cGy/mCi of 131I-HMFG1 injected. Because 
the purpose of our ongoing research is to assess the therapeutic potential 
of the combination of radiolabeled antibody and external radiotherapy, 
detailed dose calculation to local dose-limiting tissues is required. Deq 
to mucosa was calculated to be 1.1 and 3.8 cGy/mCi of injected 1311 and 
90Y, respectively. We conclude that a 9-10-Gy dose increment may be 
achieved in two administrations of 150 mCi of 131I-HMFG1 during 
a course of external radiotherapy. This may lead to improved control of 
local disease in patients with head and neck cancer. 
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AB A chimeric (mouse -human) BC2 antibody (cBC2) was produced which 

may be used in the diagnosis and treatment of breast cancer. The BC2 

variable region genes were amplified by polymerase chain reaction (PCR) , 

using oligonucleotide primers homologous to the framework sequences of 

mouse VH and V kappa genes. The PCR products were used to create cBC2 

expression vectors containing the mouse BC2 VH and V kappa and human 

constant region (IgGl and K) genes. Chimeric antibody was 

produced following transfection of these constructs into Sp2/0 myeloma 

cells. Binding assays in vitro demonstrated that cBC2 had the same 

specificity for human milk fat globule 

membrane (HMFGM) and MUC1+ cells as mBC2 , and bound 

antigen with a similar affinity (cBC2, Ka 5.53 +/- 2.09 x 10(8); mBC2, Ka 
1.44 +/- 0.98 x 10(9)). Functionally, only cBC2 (5-25 micrograms ml-1) , 
was able to mediate antibody-dependent cellular cytotoxicity (ADCC) with 
human effector cells, with 25% maximal specific lysis of MUC1+ 
cells at an E/T ratio of 100:1. Human complement -mediated lysis was 
minimal (10-15% specific lysis) with both mBC2 and cBC2 . Neither cBC2 nor 
mBC2 was able to inhibit tumour growth in vivo in the absence of 
covalently coupled anticancer drugs. However, biodistribution studies 
demonstrated that both antibodies preferentially targeted MUC1+ 
tumour cells, with 17% of the injected dose of cBC2 , as compared to 27% of 
mBC2, localized to the MUC1+ tumour at 24 h (less than 6% 
detected in any other tissue) . 
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RECOGNITION OF PEPTIDYL EPITOPES BY POLYMORPHIC 
EPITHELIAL MUCIN (PEM 

) -SPECIFIC MONOCLONAL-ANTIBODIES 

DION A S (Reprint); SMORODINSKY N I; WILLIAMS C J; 
WRESCHNER D H; MAJOR P P; KEYDAR I 

CTR MOLEC MED & IMMUNOL, INST MOLEC GENET, GARDEN STATE 
CANC CTR, 1 BRUCE ST, NEWARK, NJ, 07103 (Reprint) ; MCGILL 
UNIV, MCGILL CANC CTR, MONTREAL H3A 2T5, QUEBEC , CANADA; 
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Article; Journal 
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ENGLISH 
45 

♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Peptidyl epitope recognition by several murine monoclonal antibodies 
(MAbs E29, H23, HMFG-1, HMFG-2, MAS, MA6 and MA9) 
which react with the polymorphic epithelial 
mucins [PEM; epithelial membrane antigen (EMA) ] was 

studied by using ten synthetic peptides representative of the 20 residue 
tandem repeat as test antigens. Antibody binding to 6-10 residue overlaps 
and to peptides having a common carboxy- terminus and staggered 
amino-termini (8-31 residues) was assessed by solid phase and competition 
EL ISA techniques. From these analyses, all MAbs except MA9 were found to 
react predominantly with the carboxy- terminal half of the repeat motif. 
Polyclonal antibody responses in mice immunized with intact EMA/ 
PEM-containing preparations also displayed significant 

reactivities against synthetic repeat peptide antigens and, conversely, 
synthetic peptides as carrier-conjugated immunogens induced 
antibodies recognizing intact antigens. These results are discussed 
vis-a-vis peptide conformation, the potential effects of O-glycosylation 
on secondary structure, and the possible effects of these parameters on 
immunogenicity and antigenicity. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
attracting great interest as potential targets for 
in the development of vaccines for cancers expressing Mucinl 
breast, pancreas, ovary, and others) as there is 
increase in the amount in adenocarcinomas; (2) an alteration 
where they become ubiquitous, acid (3) due to altered 
glycosylation, new epitopes appear on the cell surface that are absent in 
normal tissues. These new epitopes can be carbohydrate; others are peptide 
in nature. The cloning of the cDNAs from mucins, particularly MUC1 
, has led to rapid advances being made, and it is clear that a highly 
immunogenic peptide exists within the variable number of tandem repeats 
(VNTR) found in all mucins. This peptide is immunogenic in mice, giving 
rise to strong antibody production, and most monoclonal antibodies made to 
breast cancer, which react with the protein core, react with the peptide 
APDTR. It is now also clear that humans with breast cancer have, in their 
draining lymph nodes, precursors of cytotoxic T cells that can be 
stimulated in vitro to react against breast cancer and indeed against the 
APDTR or a closely related peptide - shown from antibody-blocking studies. 
These CTLs are unique in that they are non-MHC restricted. The 
identification of suitable targets, coupled with the known immunogenicity 
of both the peptide and neo- carbohydrate epitopes, has led to the 
development of several different programs to immunize humans against 
breast cancer using either synthetic carbohydrates or peptides 
conjugated with adjuvants, and clinical trials are now in progress 
to evaluate their immunogenicity and anti-cancer effects. 
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A DNase I based inimuno toxin for tumor therapy. 
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A conjugate has been constructed consisting of diphtheria toxin fragment A 
(DTA) linked to a monoclonal antibody, BLMRL - HMFG - Mc 5 (MC5) , 
directed against a mammary cancer antigen. The conjugate retains both 
binding and DTA enzymatic activity when tested against target MCF-7 cells, 
although the conjugate binds less well than the unconjugated antibody. 
The conjugate is toxic to MCF-7 cells. Toxicity is both dose- and 
time -dependent . Half-maximal toxicity is observed with 2-5 X 10 (-8) M 
conjugate after 5 days of incubation. However, the conjugate need only be 
in contact with the cells for 1 day in order to effect complete killing by 
5 days. The earliest that an effect can be seen on cell growth is 2 days. 
When tested against WRK-1 rat mammary tumor cells, the conjugate is 
inactive . 
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AB Unwanted malignant target cells in a cell population are killed by 
exposing the cell population in vitro or in vivo to a synergistic 
combination of .gtoreq.2 immunotoxins which selectively kill malignant 
cells. The cell population comprises an autologous stem cell transplant 
of nucleated cells harvested from peripheral blood of cancer patients, or 
CD34+ or similar early progenitor cells selected from these nucleated 
cells or from bone marrow aspirates. The immunotoxins comprise .gtoreq.2 
antibodies conjugated with bacterial toxins, the antibodies being directed 
to target cell-assocd. antigens, and are not toxic to normal progenitor 
cells. Thus, antibodies to MUC1 (a mucin antigen found mainly 
on breast cancer cells) and to EGP2 (another breast cancer cell antigen) 
were both conjugated with Pseudomonas exotoxin A via a thioether bond 
formed with sulf osuccinimidyl-4- (N-maleimidomethyl) cyclohexane-1- 
carboxylate. A mixt . of these antibody- toxin conjugates was incubated 
with PM1 human breast cancer cells in the presence of CD34+ peripheral 
blood stem cells (mobilized in non-Hodgkin lymphoma patients by 
pretreatment with chemotherapy and G-CSF) . All clonogenic tumor cells 



were killed within 60 min. 
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AB After almost a decade of research in the basic and applied aspects of the 
use of serologic means to diagnose and possibly treat breast cancer, 
several milestones have been reached. These include a clear understanding 
of the immunopathologic use and limitations of monoclonal antibodies 
(MoAbs) against breast epithelium, the development and clinical use of 
immunoassays for circulating breast epithelial antigens, advances in the 
diagnostic use of MoAbs to estrogen and progesterone receptor proteins, 
and the first communications on proposed therapeutic use of different 
conjugates of antibreast antibodies. This volume contains 

contributions to the Third International Workshop on Monoclonal Antibodies 
and Breast Cancer, held in San Francisco, California, on November 17-18, 
1988. Topics include synthetic tumor-associated glycoconjugates for 
generating MoAbs for breast cancer imaging and specific immunotherapy, 
extracellular keratins, MoAbs Mc5 and BrEl, MoAbs for identifying and 
isolating breast tumor-associated antigens, DF3 breast cancer-associated . 
antigen, an assay for cryptic tumor antigens, biosynthesis of cell surface 
sialomucin, core protein epitopes of a polymorphic 
epithelial mucin, cell heterogeneity and complexity of 
breast epithelial surface antigens, oncogenic potential of membrane 
receptor proteins encoded by human erbB proto -oncogenes , estrogen and 
progesterone receptors, MoAbs against steroid receptors and 
steroid- induced proteins, 10 -yr survival patterns in primary breast 
cancers (hormone receptor antigen detection by MoAbs) steroid receptor 
immunoassay, H23 MoAbs recognizing breast tumor-associated antigen, 
complementation of MoAbs DF3 and B72.3 in reactivity to breast cancer, 
differential expression of DF3 antigen between papillary carcinomas and 
benign papillary breast lesions, potentiation of antitumor activity by 
combined administration of interferon alpha and an antibreast epithelial 
MoAb, immunolymphoscintigraphy with BCD-F9 MoAb and its F(ab')2 fragments 
for the preoperative staging of breast cancers, reaction of antibodies to 
human milk fat globule with synthetic 

peptides, drug immunoconjugates in cancer treatment, a Phase I study of 
antibreast cancer immunotoxin 2609 MoAb-rRA given by continuous 
infusion, and in vivo studies of radiolabeled MoAbs MC5 and KC4 . 
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AB A chimeric (mouse-human) BC2 antibody (cBC2) was produced which 

may be used in the diagnosis and treatment of breast cancer. The BC2 
variable region genes were amplified by polymerase chain reaction (PCR) , 
using oligonucleotide primers homologous to the framework sequences of 
mouse V sub(H) and V Kappa genes. The PCR products were used to create 
cBC2 expression vectors containing the mouse BC2 V sub(H) and V Kappa and 
human constant region (IgGl and K) genes. Chimeric antibody was 
produced following transfection of these constructs into Sp2/0 myeloma 
cells. Binding assays in vitro demonstrated that cBC2 had the same 
specificity for human milk fat globule 
membrane (HMFGM) and MUC1 super (+) cells as mBC2 , and 

bound antigen with a similar affinity (cBC2, Ka 5.53 plus or minus 2.09 
x 10 super (8); mBC2 , Ka 1.44 plus or minus 0.98 x 10 super (9)). 
Functionally, only cBC2 (5-25 mu g/ml) , was able to mediate 
antibody-dependent cellular cytotoxicity (ADCC) with human effector cells, 
with 25% maximal specific lysis of MUC1 super (+) cells at an E/T 
ratio of 100:1. Human complement-mediated lysis was minimal (10-15% 
specific lysis) with both mBC2 and cBC2 . Neither cBC2 nor mBC2 was able to 
inhibit tumour growth in vivo in the absence of covalently coupled 
anticancer drugs. However, biodistribution studies demonstrated that both 
antibodies preferentially targeted MUC1 super (+) tumour cells, 
with 17% of the injected dose of cBC2, as compared to 27% of mBC2 , 
localized to the MUC1 super (+) tumour at 24 h (less than 6% 
detected in any other tissue) . 
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AB A selection of monoclonal antibodies (MAbs) was developed against 
deoxycholine-solubilized human milk fat 
globule membranes (HMFG) . Groups of BALB/c mice and 
SJL/J mice were immunized with each of the HMFG pools i.d. in 
multiple sites. The mice were boosted twice at monthly intervals. Mice 
were test bled prior to cell fusion. 4 Days before 
fusion, selected mice were boosted i.p. or i.v. with 200 ug of 
HMFG in normal saline. P3X63 -Ag8 . 653 cell fusions were 
performed using PEG-1500 and the fusion mixtures were plated. 
Wells of interest were expanded and then cloned. The MABs were selected 
for their ability to immunoprecipitate 1251-labeled HMFG and 
then further analyzed by surface plasmon resonance on the BIAcore for 
their reactivity with HMFG and with a fusion protein 
containing a 4 mer of the muc-1 tandem repeat. 4 Of the 6 MAbs 
appeared to react more intensely with tumor compared to normal mamma 
tissues. One of those MAbs reacted with the fusion protein 
4 -mer of the muc-1 tandem repeat. These MAbs may be used 
potentially as diagnostics or in therapy. (20 ref) 



